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December 21, 1989

Ms. Theresa A. Evanson

Wisconsin Department of Natural Resources
Bureau of Solid & Hazardous Waste Management
101 S. Webster Street, GEF II

Box 7921

Madison, Wisconsin 53707

Re: Alternative Water Supply Report
Interim Remedial Measures
Refuse Hideaway Landfill
Town of Middleton, Wisconsin
Agreement No. 81217.89-2
Project No. 13928.11

Dear Ms. Evanson:

As part of our Interim Remedial Measures Contract we have completed a report
entitled, "Alternative Water Supply". These services are part of Phase I,
Task I, as described in our May 25, 1989 Proposal for Services (on which the
Contract is based).

The attached report provides an assessment of the various methods to provide a
permanent source of potable water to the residences whose private water supply
has apparently been affected by the Refuse Hideaway Landfill. It presents the
findings of our assessment program, including cost estimates and discussion of
each alternative's ability to provide a satisfactory quantity and quality of
potable water.

We submitted the report in draft form in November 1989 to obtain the WDNR's
comments prior to final submittal as the alternatives addressed have many
social as well as financial ramifications. We received the WDNR's review
comments in a letter dated December 6, 1989 and subsequently incorporated them
into this report.

Madison, Wiscon



Ms. Theresa A. Evanson -2- December 21, 1989
Madison, Wisconsin 13928.11

As you requested, we are enclosing 10 copies of the report for your use and
distribution to the interested municipalities and affected homeowners.

Sincerely,

WARZYN ENGINEERING INC.

SCLASI L

Steven C. Termont-Schenk, P.E.
Task Manager

ix't\"{/ // é i/ //'d-«i%x/

Joel V. Schittone, P.E.
Project Manager

STS/skb/JVS/TFL
[d1k-111-56]
13928.11
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ALTERNATIVE WATER SUPPLY
REFUSE HIDEAWAY LANDFILL

SECTION 1
INTRODUCTION

Authorization

The Wisconsin Department of Natural Resources (WDNR) has retained Warzyn
Engineering Inc. (Warzyn) to provide consulting and engineering services in
connection with the Refuse Hideaway Landfill. The initial Scope of Work is
described in Warzyn's May 1989 proposal, entitled "Refuse Hideaway Landfill,
Interim Remedial Measures, Town of Middleton, Dane County, Wisconsin".

Scope of Work

This report has been prepared to summarize activities and findings under
project Subtask 1B, Alternative Water Supply. The purpose of the subtask is
to evaluate the technical and administrative feasibility of providing
permanent, alternative sources of potable water for the Schultz, Stoppleworth
and Swanson properties. This report presents a preliminary screening of
alternatives identified in our May 1989 proposal as well as those identified
through our literature review, to determine their suitability in providing the
three affected households with potable water. The analysis was conducted
using criteria described in Section 3 of this report.

Costs based on conceptual designs were developed for each alternative
considered to be technically feasible. This feasibility assessment utilizes
existing data; however, in some instances insufficient information was
available to support a thorough feasibility analysis of an alternative. Where
possible, the need for additional information is identified. A detailed
analysis of the remaining alternatives and selection of one for implementation
are not within the scope of this evaluation.

WARZYN
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SECTION 2
BACKGROUND

Summary of Problem
Background information, used in the preparation of this report, was obtained

from reports entitled "In-Field Conditions Report, Refuse Hideaway Landfill,
Middleton, Wisconsin", January 1988, and "Remedial Action Report, Consent
Order SOD-88-02A, Refuse Hideaway Landfill, Middleton, Wisconsin", November
1988. Both reports were prepared by RMT, Inc., Madison, Wisconsin.

Water samples from the Schultz, Stoppleworth and Swanson residences have
indicated the presence of halogenated alkyl hydrocarbons. These are typically
synthetic organic compounds and their transformation products. The
halogenated compounds detected in water samples from these private residences
are part of a larger group of substances commonly referred to as volatile
organic compounds (VOCs). Bottled water is currently provided to the
residences for potable use, with the private well water used to meet other
water needs. At least three factors motivate the search for alternatives to
this situation: (1) the use of bottled water is inconvenient, (2) there are
potential health risks associated with nonpotable uses of the well water (such
as bathing), and (3) VOC contamination 1is anticipated to continue in the near
future. Point-of-entry treatment of the existing water supply, as an interim
solution, is currently being evaluated.

Available information indicates the VOCs detected in samples from the private
water supply wells originated from chemicals released from the Refuse Hideaway
Landfill (Site). The three affected private wells are located downgradient of
the Site. The lateral and vertical extent of contaminant occurrence in area
groundwater is not known. However, available information on the private wells
indicates VOC contamination may be present from near the water table to depths
greater than 200 ft.

Geology and Hydrogeology

The following brief discussion of geology and hydrog:ology in the vicinity of
the Site provides the basis for evaluating alternative local groundwater
supplies. The Site 1is Jlocated in the Moraine physiographic area of Dane
County, as described by Cline (1965). This area consists of several elongated

WARZYN
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hills comprised of glacial till materials, with a northwest to southeast
trend. The Site is located approximately 1 mile east of the Johnstown
Moraine, a terminal moraine of the Quaternary glacial system (Cline, 1965).

Unconsolidated soils in the area of the Site are of glacial origin. These
soils typically consist of unsorted and unstratified till deposits, ranging in
size from clay to boulder. Outwash and alluvial deposits are also located
near the Site in the vicinity of Black Earth Creek (Cline, 1965). In the
vicinity of and to the immediate west of the Site, tills are typically less
than 20 ft thick, as determined from 1local well drillers' domestic water

supply records.

Lower Ordovician dolomite of the Prairie du Chien group typically forms the
upper bedrock unit in the area. The dolomite ranges from approximately 10 to
150 ft thick, according to drillers' domestic water supply records. Upper
Cambrian Sandstone lies below the dolomite.

The sandstone serves as the primary water supply aquifer in the area. The
majority of domestic wells in the vicinity of the Site are cased into the
dolomite, with an open borehole extending into the upper Cambrian Sandstone.
The total depth of these wells range from 110 to 310 ft. Exceptions include
the Swanson well which is only approximately 25 ft deep and located in the
unconsolidated soils. Specific capacities calculated for area wells range
from 720 gpd/ft to 8352 gpd/ft.

The Site is located within the Wisconsin River groundwater basin, west of the
regional groundwater flow divide which separates flow westward toward the
Wisconsin River from flow eastward toward the Yahara River basin. The Site is
also located north of the regional groundwater flow divide which separates
flow toward the Wisconsin River from flow southward toward the Sugar River

basin.

Local groundwater flow direction is influenced by Black Earth Creek, which
receives discharge from the regional groundwater flow system. Flow in the
vicinity of the Site is toward the south and southwest, toward Black Earth

Creek. WARZYN
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SECTION 3
WATER SUPPLY ALTERNATIVES

Alternatives Identified
The following alternatives were identified to provide water to the private

residences from either an existing source or from a new source.

Installing a lined pond on-site®,
Installing new wells at each residence,
Continuing use of point-of-entry treatment systems,

Extending muhicipa] water service from either Cross Plains or
Middleton,

Installing a storage tank capable of storing potable water hauled from
existing off-site sources,

Installing a community well off-site, and
Installing a community well on-site*.
*On-site - in the vicinity of affected residences.

Screening Criteria
Each alternative was evaluated using the following criteria:

Technical feasibility,

Water quality and quantity,

Long-term reliability,

Administrative feasibility, and

Installation, operation and maintenance costs.

Screening criteria are discussed in more detail below.

Technical Feasibility

The screening process considers an alternative's ability to reach project
goals and its 1implementability within the constraints of the project.
Technical considerations include such things as contaminant removal
efficiencies or maintaining adequate water system pressure, and the abjlity to
construct desired components of a system under State regulations and

revaili it ditions.
prevailing site conditions WARZYN
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Water Quality and Quantity

Each alternative was evaluated considering its ability to supply a sufficient
quantity of water for anticipated household uses. Water usage is assumed to
be 5000 gallons per month per household (based on metered water usage at the
Schultz and Stoppleworth residences) with a peak flow of 10 gallons per minute
per household. Water quality must be acceptable based on consideration of the
water's chemical and bacteriological constituents. State public drinking

water supply standards were considered as guidelines.

Long-Term Relijability
Since a permanent water supply is desired, only those alternatives that can
provide an uninterrupted long-term water supply of consistent quality will be

acceptable.

Administrative Feasibijlity

Many of the alternatives rely on the policies of local and state governments.
Therefore each option was evaluated considering a variety of non-technical
issues, including specific administrative restrictions or requirements, and
the potential views and concerns of members of the community.

Installation, Operation and Maintenance Costs
Many assumptions were made in determining the costs of each alternative.
These assumptions have been included in the discussion of the alternatives.

The costs presented in this report are preliminary and should be used for
comparison purposes only. As previously stated, a detailed design of each
alternative, necessary for more precise costs, was beyond the scope of this
report. Engineering design costs have been included for each alternative at
between 20 and 30 percent of the capital cost depending on the magnitude of
these costs.

A summary of estimated costs for each alternative considered feasible is
presented on Table 1.

WARZYN
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Screening of Alternatives
Installing a Lined Pond On-Site

Installing a lined pond at each residence would not be a viable alternative
and can be eliminated from further discussion at this point based on the
difficulty associated with providing the security systems necessary to insure
the water could not be contaminated by vandals and other sources. Lined pond
water would require expensive treatment before use and would require a large
area. A suitable location is not available in the area of the affected
residences.

Installing a New Well at Each Residence

Replacing the existing private wells at each residence would require the
installation of much deeper wells extending into an uncontam%nated zone of the
aquifer. Such a well would require an extensive hydrogeologic investigation
to characterize the vertical extent of contamination. Other alternatives
(discussed later in this section of the report) utilize a deep well in a more
efficient community well application, the alternative of new wells at each
residence is eliminated from further consideration. '

Continuing Point-of-Entry Systems
Point-of-Entry treatment systems which treat the contaminated water before
distribution throughout the home are presently being planned for installation

at the three residences as part of project Subtask 1A. These systems may
include carbon adsorption units for removal of organic compounds from well
water. The quality of the treated water would be monitored and the system
components approved by the Department of Industry, Labor and Human Relations
(DILHR) before the devices can be installed at a residence.

The quantity of water should be sufficient because the systems proposed are
treating water from a source currently being used by the residences. At this
time, it 1is anticipated that system pressures adequate for domestic
requirements can be obtained using the devices under consideration.

Reliability of the systems may fluctuate over time as the groundwater quality
varies. Compounds not easily removed by the carbon adsorption units may
appear in the treated water. Fluctuations in contaminant concentration in the

WARZYN
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groundwater may affect the time between carbon unit replacements. This would
necessitate frequent monitoring of the system for an indefinite period of
time. Routine sampling of the systems would be required to monitor treatment
system performance. Access and control of the treatment systems are limited
because the units are contained within private homes. This may cause
difficulty in achieving an efficient monitoring program.

Annual operation and maintenance costs for this alternative include the
replacement of the carbon, routine maintenance, routine sampling and analysis,
and project management. Since the units would be in-place and operating, no
additional capital costs would be necessary. Annual costs would be
approximately $53,000 (Table 2), assuming the system consists of carbon units
in series, with carbon unit replacement at 15,000 gallons at each residence.
This estimate also includes costs associated with monthly sampling and
analysis of all three systems and progress reports.

Extending Existing Water Service
Both the Village of Cross Plains and the City of Middleton have water
distribution systems, and, from an engineering perspective, either system

could be extended to provide the affected homes with potable water.

A water main extending from the Cross Plains system would extend approximately
16,600 feet along U.S. HWY 14, would cross Black Earth Creek twice, and
include a booster pump station. From the Middleton system, the water main
would be approximately 13,500 feet long, and would run along U.S. Highway 14,
cross a drainage ditch twice, and also include a booster pump station.
Drawing 13928-B2 provides a general location of these two alternatives.

Both options would include crossing U.S. Highway 14 and railroad tracks
because affected residences are located on both sides of the highway. The
booster pumps and pipe size would be designed to maintain system pressure at a
minimum of 20 psi, taking into account peak water demand and fire protection
allowances. The quality of the water would be no different from water being
supplied to the neighboring communities. The reliability of this system
should be very high since the water would be obtained from an established
water utility.

WARZYN
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An administrative drawback to this option is the 1likely unwillingness of
either utility to provide service without annexing the area to include the
affected residences. The annexation would likely involve several properties
in addition to the affected residences. Demands on the City/Village would
therefore be greater than that required ‘for the three residences in question.
At this time, the long-range planning of neither the City or Village include
significant further annexation along the U.S. Highway 14 corridor. Clearly, a
number of planning issues must be addressed for this alternative.

Capital costs estimated for this alternative include installation of water
lines, booster pump station and service connections to the three affected
residences only. Annual operation and maintenance costs include the utility's

rates for water usage and energy costs. Capital costs are estimated to be
$749,000 for extending the Cross Plains system and $612,000 for extending the
Middleton system. Annual costs for both options would be approximately

$4,000. Refer to Table 2 for a breakdown of these costs.

Water Storage Tank

A buried water storage tank could be installed as a community reservoir
located on or adjacent to the properties of the affected residences. Water
would be supplied to the storage tank by tanker truck from Middleton's water
system on a bi-weekly schedule. A 15,000 gallon tank would supply the three
households with water for approximately one month. A suction pump would be
installed to distribute water to a pressure tank located in each household.
An automated chlorination system would be required to discourage bacterial
growth and avoid slime, taste and odor problems. A liquid solution of
chlorine would be added to the tank to maintain an optimum chlorine
concentration. Water in the tank would also be recirculated to facilitate
mixing of the chlorine, and an activated carbon filter may be required before
distribution to the residences to remove excess chlorine.

Other variations to this alternative exist, such as:

The size of the storage tank could be increased to reduce the refilling
frequency,

WARZYN
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Two storage tanks could be installed, one on either side of U.S.
Highway 14. This would avoid crossing the highway and railroad tracks
with a water line,

Install a single tank at each residence. This would give the homeowner
more control over their water supply and would also reduce refilling
frequency.

The cost of each of these options will vary. At this time we have estimated
the costs for only the configuration initially described. Further evaluation
of other water storage tank configurations can be conducted if this
alternative is feasible and acceptable to the various residences.

Capital costs estimated include installation of the tank, suction pump,
chlorination system and distribution 1lines from the tank to residences.
Capital costs are estimated to be $61,000. Annual operation and maintenance
costs would include water purchase and delivery fees and chlorine. Annual
costs are estimated to be $12,000. A breakdown of costs are presented in
Table 2.

Community Well: Off-Site

A water supply well could be installed approximately one mile south of the
affected households, in an area that is hydrogeologically isolated from the
Site. The well would be located on Twin Valley Road, just north of 01d Sauk
Road. Drawing 13928-B2 provides an approximate location for this alternative.

A water main would carry water from the well to the three homes. The 9,300
linear ft water main would cross Black Earth Creek, U.S. Highway 14 and the
railroad tracks. A backup storage tank would be included adjacent to the
well. The well would be cased to about 150 ft and would have an open hole to
approximately 250 ft. These depths are consistent with other private wells in
the area. A monitoring well would be installed prior to water supply well
construction to verify well depths, determine pumping rates, and assess water
quality.

WARZYN
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The groundwater flow direction in the vicinity of the proposed well is
anticipated to be toward the north (in the direction of both the Black Earth
Creek and the contaminated groundwater plume), based upon existing regional
data (Cline, 1965). Therefore, based on existing data, it is unlikely the
proposed well would be affected by contamination from the Site.

To confirm these assumptions and provide a better understanding of the lateral
and vertical extent of the contaminant plume, a total of six monitoring wells
would be installed at 3 locations (3 water table wells and 3 piezometers). A
total of 1350 feet of drilling has been assumed for the three well nest
Tocations. Water samples would be collected from each well to determine
groundwater quality. Groundwater flow direction and gradients would also be
determined from the wells.

The well would be constructed according to all applicable local and state
regulations. Obtaining property for the well and obtaining easements for the
pipeline will be required. Capital costs for this alternative have been
estimated to be $395,000. These costs include monitoring and water supply
well installation, water main construction, booster pump station and land and
easement acquisition. Annual operation and maintenance costs are estimated to
be $4,000, which includes operation of the pumps and minor maintenance. Refer
to Table 2 for a breakdown of the estimated costs for this alternative.

Community Well: On-Site
A well would be installed on or adjacent to the Schultz or Stoppleworth
property. The well would collect water from a deeper zone in the aquifer than

the contaminated zone presently being used. This alternative assumes the
deeper zone is not contaminated.

Based on the local geology, the well may be cased to 600 feet and may have an
open hole and/or screen to 800 ft. The well diameter and open hole/screen
length would be made relatively large to Tlimit vertical flow in the vicinity
of the well. This conceptual design is intended to 1imit the potential for
downward movement of the contaminant plume.

WARZYN
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A water service line would connect the three households to the well. The
water service to the Swanson property would cross U.S. Highway 14 and the

railroad tracks.

Monthly sampling and analysis of the well water for VOCs is necessary as there
is the potential for drawing contamination to the well.

A better understanding of the lateral and vertical extent of the contamination
plume is required before installation of the supply well could begin. A
monitoring well would be constructed prior to supply well construction, to
verify well depths, determine pumping rates and establish the vertical extent
of contamination. The well would be constructed according to applicable local

and state regulations.

Capital costs for this alternative have been estimated to be $163,000 and
include monitoring and water supply well installation, holding tank and
service connections. Annual operation and maintenance costs are estimated to
be $14,000 which includes operation of the pumps and minor maintenance, water
quality sampling, analysis, and progress reports. Table 2 presents a
breakdown of estimated costs for each alternative.

WARZYN




SECTION 4
CONCLUSIONS

Summary of Costs

Table 1 provides a summary of the capital and annual costs discussed in this
report. These costs are based on a preliminary design of each alternative and
should only be used for comparative purposes.

Conclusions

Extending the existing water service from either Cross Plains or
Middleton does not appear to be an administratively viable alternative
because of the need to annex the affected property. In addition, this
alternative is relatively costly. However, based on our conversations
with the affected residents, supplying a town water supply is the only
alternative which will return their properties to the prior value.

The long-range planning goals of the two communities and the Dane
County region should be considered before this alternative is
eliminated from further consideration.

The long-term reliability of continuing the Point-of-Entry systems and
installing a water storage tank is questionable. The success of these
alternatives depends on the uninterrupted service necessary to the
operation of the systems. However, these alternatives, although
economically attractive, may not be socially acceptable.

The Tong-term reliability of installing a community well on-site is
also questionable, due to the possibility for contamination to be
present in the Jlower aquifer or for contamination from the upper
aquifer to move downward, contaminating the lower aquifer. Preliminary
testing of the water quality in the lower aquifer and pump tests may
provide some inéight as to the future success of this alternative. A
better understanding of the lateral and vertical extent of the
contamination plume is required to confidently move ahead with this
alternative.

Installing a community well off-site 1is perhaps a more reliable
alternative than an on-site well, however, it is more costly.

WARZYN
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This report presents a number of viable water supply alternatives, each with
their relative merits, drawbacks, and associated costs. Sufficient detail has
been provided so that an administrative review can be made of the alternatives
which will lead to a prudent coarse of action. The final determination will
require the combined input of the affected homeowners, the neighboring
communities and their planning boards and the WDNR. Once an alternative has
been chosen, a detailed design of that alternative can begin.

WARZYN
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Table 1

Summary of Estimated Costs

Alternative Capital Cost

Annual Operating Cost

I. Continue Point-of-Entry Systems ---

IT. Extending Water Service
(does not incl. annex.)

A. Cross Plains $749,000
B. Middleton $612,000
IIT. Installing Water Storage Tank $61,000

IV. Installing Community Wells

A. Well Off-Site $395,000
B. Well On-Site $163,000
MAL/skb/STS
[wpmisc-400-32]
13928.11

$53,000

$4,000
$4,000

$12,000

$4,000
$14,000



Table 2

Estimate of Costs

Continuing Point-of-Entry Systems

II.

CAPITAL COSTS

-None-

ANNUAL OPERATIONS AND MAINTENANCE COSTS

Carbon Replacement and Disposal
Sampling and Analyses

System Maintenance

Project Management

Total 0&M Costs

Extending Existing Water Service

A. From Cross Plains

CAPITAL COSTS

Water Line Installation
Service Connections
Booster Pump Station

Subtotal Capital Costs

Engineering Costs (20%)
Total Capital Costs

ANNUAL OPERATIONS AND MAINTENANCE COSTS

Water Usage Fees
Power and Maintenance Requirements

Total 0&M Costs

$ 9,000
32,000
3,000
9,000

$53,000

$591,000
3,000
30,000

624,000
125,000

$749,000



III.

Table 2
(Continued)

‘B. From Middleton

CAPITAL COSTS

Water Line Installation
Service Connections
Booster Pump Station

Subtotal Capital Costs

Engineering Costs (20%)
Total Capital Costs

ANNUAL _OPERATIONS AND MAINTENANCE COSTS

Water Usage Fees
Power and Maintenance Requirements

Total 0&M Costs

Water Storage Tank

CAPITAL COSTS

Underground Water Storage Tank, (15,000 gal)
Distribution Pipes and Appurtenances

Pump

Chlorination System

Subtotal Capital Costs

.Engineering Costs (30%)
Total Capital Costs

ANNUAL OPERATIONS AND MAINTENANCE COSTS

Water Purchase Fee

Water Delivery Fee

Chemical Costs

Power and Maintenance Requirements

Total O&M Costs

Page 2 of 3

$478,000
2,000
30,000

510,000
102,000

$612,000

$ 250
3,750

$4,000

$20,000
21,000
3,000
3,000

~$47,000
14,000

$61.000

$ 400
10,400
100

1,100

$12,000



Table 2
(Continued)
IV. Installing New Well
A. Off-Site
CAPITAL COSTS
Well Installation
Pump and Storage Tank
Water Line Installation
Service connections
Sampling and Analysis
Monitoring Wells
Land and Easment Aquisition
Subtotal Capital Costs
Engineering Costs (25%)
Total Capital Costs
ANNUAL OPERATIONS AND MAINTENANCE COSTS
Power Requirements
Maintenance
Total 0&M Costs
B. On-Site
CAPITAL COSTS
Well Installation
Pump
Distribution Pipes and Appurtenances
Sampling and Analysis
Monitoring Well
Subtotal
Engineering Costs (25%)
Total Capital Costs
ANNUAL OPERATION AND MAINTENANCE COSTS
Sampling, Analysis and Reporting
Power Requirements
Maintenance
Total 08M Costs
MAL/skb/STS
[skb-401-87]
13928.11

Page 3 of 3

$ 18,000
16,000
166,000
2,000
3,000
53,000

24,000

$316,000
79,000

$395,000

$3,500
500

$4,000

$56,000
8,000
33,000
1,000

32,000

$130,000
33,000

$163,000

10,000
3,500
500

$14,000
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Engineers & Scientists
Environmental Services
Wasie Management
Water Resources

Site Development
Special Structures
Geotechnical Analysis

November 30, 1989
13928.10

Ms. Theresa A. Evanson

Wisconsin Department of Natural Resources
Bureau of Solid Waste Management

101 S. Webster Street, GEF II, SW/3
Madison, Wisconsin 53707

Re: Point-of-Entry Water Treatment Report
Interim Remedial Measures
Refuse Hideaway Landfill
Town of Middleton, Wisconsin

Dear Ms. Evanson:

As part of our Interim Remedial Measures Contract (Agreement No. 81217.89-2),
we have completed a report entitled "Point-of-Entry Water Treatment". These
services are part of Task I, Subtask A, of Phase I, Point of Entry Treatment,
Alternative Water Supplies, as described in our May 25, 1989 Proposal for
Services (on which the Contract is based).

The attached report, along with relevant application material, are being
submitted concurrently to both the Department of Industry and Human Relations
(DILHR), Ms. Loretta Trapp; and to the WDNR, Division of Water Supply, Mr.

Bob Schaefer. It is our understanding that this format of presentation is
acceptable to all review agencies. If the filtration system, as proposed, is
permitted by both DILHR and WDNR, we anticipate that installation of the
recommended filtration systems could take place in January 1990.

This report presents the findings of our filtration unit assessment program,
DILHR and WDNR applications and provides results of a pilot point-of-entry
filtration system to support our recommendations. A "Product File No. 890217"
was assigned by DILHR to the product recommended so that an expeditious
product review could be achieved.

We are enclosing three copies of our report and can provide additional copies
if you desire. Please contact us if you have any questions or if we may be of

Warzyn Engineering Inc.
One Science Court
= University Research Park

PO. Box 5385

Madison, Wisconsin 53705

{608} 273-0440



Ms. Theresa A. Evanson -2- November 30, 1989
Madison, Wisconsin 13928.10

further service, such as preparing product documentation for submittal to the
affected residences prior to installation.

Sincerely,

WARZYN ENGINEERING INC.

SCALS I Y

Steven C. Termont-Schenk, P.E.
Task Manager

Ooed U Ahiine

Joel V. Schittone, P.E.
Project Manager

STS/31v/JIVS/uWB
[j1v-111-68]

Enclosure: Point of Entry Water Treatment Report (3)

cc (w/enclosure): Mr. Bob Schaefer, WDNR (2)
Ms. Loretta Trapp, DILHR (2)

WARZYN
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Point-of-Entry Water Treatment
Interim Remedial Measures
Refuse Hideaway Landfill
Town of Middleton, Wisconsin

November 1989
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PRIVATE WATER SUPPLY
POINT-OF-ENTRY TREATMENT
REFUSE HIDEAWAY LANDFILL

TOWN OF MIDDLETON, WISCONSIN

SECTION 1
INTRODUCTION

Authorization

The Wisconsin Department of Natural Resources (WDNR) has retained Warzyn
Engineering Inc. (Warzyn) to provide consulting and engineering services in
connection with the Refuse Hideaway Landfill. The initial Scope of Work and
subsequent revisions and Work Orders have been described in detail in
previously submitted documents (Warzyn, 1989a; Warzyn, 1989b; Warzyn, 1989c).

Purpose _and Scope

This report has been prepared to summarize activities and findings under
Project Subtask 1A of our Contract, relating to Point-of-Entry Treatment. The
purpose of the subtask is to obtain and evaluate information relevant to
assessing the technical and administrative feasibility of providing point-of-
entry treatment for private water supplies affected by volatile organic
chemical contamination. Point-of-entry treatment infers treatment of the
entire household water supply, before distribution of the water throughout the
entire home. Activities under this subtask included raw water
characterization (sampling, laboratory analysis and interpretation of
results), identification of applicable treatment methods, treatment system
design and preparation of Department of Industry and Human Relations (QIEEE)

permit applications for plumbing—product. approval (if necessary), WDNR
applications approval and DILHR plumbing plan approval.

Summary of Problem

This summary is based on information presented in the Infield Condition Report
(RMT, 1988a), the Remedial Alternatives Report (RMT, 1988b), and information
gathered by Warzyn during the current project.

WARZYN
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The Refuse Hideaway Landfill is located in the SW 1/4 of the NW 1/4, Section 8
of Township 7N, Range 8E in the Town of Middleton, Dane County, Wisconsin (see
Drawing 13928-A1). The landfill occupies approximately 23 acres of a 40 acre
parcel owned by Refuse Hideaway, Inc. The landfill was constructed in glacial
deposits with no liner or leachate collection system. Chemical constituents
of groundwater samples indicate several contaminants have been released to the
groundwater beneath the site. Available hydrogeologic information indicates
groundwater flows away from the site to the southwest. The landfill operated
from approximately 1974 through May 1988, at which time it was ordered closed
by the WDNR. During its operation, the 1landfill reportedly received
residential and commercial solid waste.

Three private residences are located southwest of the site within
approximately 3,000 ft of the landfill property. Private water supply wells
at the Schultz, Stoppleworth and Swanson residences, have been affected by
substances apparently released from the Refuse Hideaway Landfill (the Wallen
family resides in the property owned by Mr. Swanson). Water samples from the
affected water supp1y wells have indicated the presence of halogenated alkyl
hydrocarbons. These are typically synthetic organic compounds and their
transformation products. The halogenated - compounds detected in water samples
from these private residences are part of a larger group of substances
commonly referred to as volatile organic compounds (VOCs).

Bottled water is currently provided to the residences for potable uses, with
the private well water used to meet other water needs. At least three factors
motivate the search for alternatives to this situation: (1) the use of
bottled water is inconvenient, (2) there are potential health risks associated
with nonpotable uses of the well water (such as bathing), and (3) VvOC
contamination is anticipated to continue in the near future. Treating the
entire household water supply at each residence (referred to as point-of-entry
or POE treatment) was identified as an interim measure that would provide
water users at the affected residences with a water supply suitable for normal
domestic uses, including drinking. The scope of work outlined above was
developed to address the POE treatment assessment. Options for longer-term
water supply solutions at these properties are being assessed under another

project subtask.
WARZYN
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WDNR Interim Actions

Prior to performance of work on the project by Warzyn, the WDNR directed the
installation of POE treatment devices at the Stoppleworth and Schultz
residences. Two Spark-L-Pure units were installed in series at each of the
two residences (July 24, 1989 at Stoppleworth, July 26, 1989 at Schultz).

Each Spark-L-Pure device essentially consists of a stainless steel canister
equipped with inlet and outlet fittings and internals such that water entering
the device is distributed to, and flows radially outward through, compressed
powdered activated carbon cylinders before exiting the device. DILHR issued a
product approval for Spark-L-Pure (manufactured by General Ecology, Inc.) on
September 7, 1988. The approval recognized that the device removed 1,2-
dibromoethane (10.6 ug/L influent to less than 0.02 ug/L effluent at 1 to 6
gal/min flow rate) and trichloroethene «ZEE)UQ/L influent to Qiﬁ)ug/L effluent
at 4 to 8 gal/min flow rate), with a 30,000 gal maintenance cycle (DILHR
Product File 880319).

Results of VOC analyses for raw and treated water samples collected to assess
the performance of the Spark-L-Pure devices are summarized in Table 1. The
data indicate trichlorofluoromethane, cis-1,2-dichloroethene and
tetrachloroethene were detected in the effluent of the first carbon unit (in-
line) at the Stoppleworth residence after 1,379 gallons were treated (August
1, 1989 samples). After 10,826 gallons (September 27, 1989 samples),
essentially complete breakthrough of trichlorofluoromethane was indicated, but
the other two compounds were not detected in treated water samples. At the
Schultz residence, no VOCs were detected in the first treated water sample
collected (after 1086 gallons on August 1, 1989). After 8700 gallons
(September 27, 1989 samples), 1,1-dichloroethane, cis-1,2-dichloroethene,
tetrachloroethene, trichloroethene and trichlorofluoromethane were detected in
samples collected before and after the first carbon unit. The same compounds,
except 1,1-dich]oroethane, were detected in the sample collected after the
second carbon unit. Complete breakthrough of trichlorofluoromethane was
indicated. The carbon was replaced in the Spark-L-Pure units on October 26,
1989 at the Stoppleworth residence, and on October 27, 1989 at the Schultz
residence.

WARZYN
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It has been concluded that the units did not have an acceptably high capacity
for removing the VOCs of concern in this application. Carbon element change
intervals on the order of less than a few thousand gallons would 1ikely be
required to maintain non-detectable concentrations of VOCs in treated water.
The data indicate even this frequent maintenance may not be effective. It is
considered 1ikely that the relatively early breakthrough of VOCs was due to
the relatively low mass of carbon in the units. The units remain in service
at this time, providing partial VOC removal for nonpotable water uses.

[§1v-601-39a]
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. SECTION 2
POINT-OF-ENTRY TREATMENT ASSESSMENT

Raw _Water Characterization -

Raw water samples were collected at the three residences on September 21,
1989. A duplicate sample was collected at the Stoppleworth residence.

Samples were analyzed for the parameters indicated in Warzyn's Refuse Hideaway
Landfill Proposal (May 1989). Analytical laboratory reports are provided in
Appendix A. Conductivity and pH measurements were made in the field. Results
are summarized in Tables 2, 3, 4 and 5.

Volatile Organic Compounds

Volatile organic compound (VOC) results indicate concentrations of the major
jdentified VOCs are similar to those observed in the past. Some differences
were noted between results from the State Laboratory of Hygiene (SLH) and from
the Warzyn laboratory. Analytical results for VOCs detected in samples
collected on September 21, 1989 are summarized in Tables 3, 4 and 5 for the
Schultz, Stoppleworth, and Swanson (Wallin) wells, respectively. For

Taking into account the lower detection l1imits reported by the Warzyn lab,
most compounds reported by one lab are also reported by the other, at similar
concentrations.

Three notable exceptions are evident. First, the Warzyn lab reported
dighlgrggiﬁlugrgmgzhg%F at concentrations ranging from approximately 6 to 16
ug/L; this compound was not analyzed by the SLH. Second, the Warzyn lab
reported trichlorofluoromethane at concentrations on the order of 1 ug/L for
samples where thE{§LH_rgpgrLgd the same compound at concentrations ranging
from 7 to 13 ug/L (Tables 3 and 4). Third, the Warzyn lab reported the
detection of substances that were not specifically analyzed for (unknown,
early eluting substances in the VOC analysis; Tables 3 and 4). These
differences in reported results are important because the identification of
substances is a critical part of assessing potential health risks. The
occurrence of unknowns, in particular, dictates that a conservative approach
to establishing treatment goals be established. Removal of the unknowns to
non-detectable levels would be prudent. )

Does sCH mapsor. Lckdn Jiayovmb.-wﬁ.h& w/ jlvfd'(w'-’ﬁm“m“““?
WARZYN

' comparison, VOC results for other SLH and Warzyn analyses are summarized.
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0f the VOCs detected, only 1,2-dichloroethane (1,2-DCA), trichloroethene

(TCE), and 1,1,1-trichioroethane, (1,1,1-TCA) are regulated in public water
supplies at the state and federal level (40 CFR, Part 141).
maximum contaminant level (RMCL) is zero for 1,2-DCA and for TCE.
for 1,1,1-TCA is 200 ug/L. In addition, State of Wisconsin public health-

related groundwater standards have been established for a number of the VOCs
The regulated compounds are

detected in these samples (Chapter NR 140, WAC).

listed below along with preventive action levels (PAL) and enforcement

standards (ES).

Substance

1,1-Dichloroethane
1,2-Dichloroethane
cis-1,2-Dichloroethene
trans-1,2-Dichloroethene
Fluorotrichloromethane
Methylene Chloride
Tetrachloroethene
Toluene
1,1,1-Trichloroethane
Trichloroethene

Health-related standards or concentration goals were consistently exceeded for

trichloroethene and tetrachlorethene.

PAL

85 ug/L
0.05 ug/L
10 ug/L
20 ug/L
698 ug/L
15 ug/L
0.1 ug/L
68.6 ug/L
40 ug/L
0.18 ug/L

ES

850 ug/L
0.5 ug/L
100 ug/L
100 ug/L
3490 ug/L
150 ug/L
1 ug/L

343 ug/L
200 ug/L
1.8 ug/L

Treatment for VOC removal is appropriate for all three residences.

General Water Chemistry

Conventional parameter analysis results are summarized in Table 2. Typical
major anions and major cations were selected for the analytical parameter

list. Charge balance calculations indicate a slight excess of cations over
anions for all four samples. Calculated percent differences (Standard
-Methods, 1989) were less than 3.7% in all cases. The highest‘differences'werej
. es. These samples were colored and turbid.

observed for the Stoppleworth

It may be that analytical concentrations (for unfiltered samples) are greater
Ionic strength was

The recommended
The RMCL

than the actual dissolved cation concentrations.

calculated for each sample using: (1) the definition of ionic strength and

WARZYN
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(2) an empirical relationship between ionic strength and specific conductance
(Snoeyink_and Jenkins, 1980). Calculated relative percent differences for the
values obtained using the two methods were 13.0% (Stoppleworth), 4.37%
(Schultz) and 0.87% (Swanson/Wallin). Considered together, this information
indicates a reasonably good accounting of major ionic species in the samples,
although there is some discrepancy in the anion-cation balance for the
Stoppleworth samples.

Calcium Carbonate Scaling

The bulk of the calcium and magnesium hardness is carbonate hardness in all
four samples. Langlier saturation index (SI) values were calculated to
provide an indication of the CaCO3 scale depositing or dissolving tendency of
the water. The SI values are considered to be good indicators of the
potential for scale formation in the carbon bed. The SI values indicate a
slight CaCO3 scale-dissolving tendency at 10°C, and a slight depositing
tendency at 25°C. The values do not indicate a potential problem that would
require treatment for hardness reduction.

If hardness reduction were to_be employed as a precautionary measure, using
conventional sodium cycle ion exchange softening, calculations indicate that
treated water sodium_concentrations would be on the order of 180 mg/L. At
this concentration, aesthetic effects may be apparent to some consumers, and
individuals on a restricted sodium intake program may be affected.

It is recommended that ion exchange softening treatment not be added for @ e
hardness removal at any of the three residences in connection with treatment :;Rﬁéiév’
for volatile organic compound (VOC) removal. Existing softening units could e#¢§;v%/mvﬁ
remain without adversely affecting carbon adsorption unit performance. con S

-Iron_and Manganese

Iron and manganese concentrations were determined to assess the potential for
precipitate formation and fouling of the carbon units. Precipitates
associated with iron and manganese could result from inorganic chemical and/or
microbially-mediated oxidation and precipitation reactions. Both iron and

WARZYN
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manganese concentrations in the Schultz and Swanson (Wallin) samples were
below public water supply drinking water standards (iron, 0.3 mg/L and
manganese, 0.05 mg/L), which were established principally for aesthetic
reasons (40 CFR Part 142). There does not appear to be a potential iron and
manganese precipitation problem at those two residences. Iron and manganese
concentrations in the Stoppleworth samples were approximately 4.7 mg/L and
0.17 mg/L, respectively. The samples were brownish colored and turbid at the
time of collection. Iron and manganese are therefore considered to be
potential problems at the Stoppleworth residence.

Available information at the Stoppleworth residence indicates the existing

Jjgiron filter is effective in reducing the potential fouling of the Spark-L-Pure
Xqégy//ﬁhits. The existing iron filter should be adequate for addressing potential

“iron and manganese problems, although media replacement would be prudent. If

this unit is not adequate, then conventional ion-exchange softening can be
used. At the Stoppleworth residence, this would involve repiping to place the
existing softeners in-l1ine ahead of the carbon unit, This option is less

_ desirable than using the existing iron filter, because of costs and

considerations related to sodium discussed earlier.

Bacteria

Samples were analyzed for total coliforms, fecal coliforms and fecal
streptococcus (strep). Results indicated no coliform bacteria were detected.
Fecal strep colonies were identified in one of the Stoppleworth samples and in
the Wallin sample. These results were not conclusive because of the
discrepancy in fecal coliform results at the Stoppleworth (100/100 mL) and
Stoppleworth - duplicate (0/100 mL) samples. Samples were collected again at
the Stoppleworth and Swanson (Wallin) residences and were analyzed for fecal
strep only. Results indicate fecal strep colony counts of less than 1/100 mL.
In terms of the coliform and fecal strep analysis results, it appears the
water at the three residences is bacteriologically acceptéb]e. Water
treatment for modification of chemical constituents is therefore considered a
viable option.

WARZYN
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Total Organic_Carbon

Total organic carbon concentrations were reported as less than 1 mg/L for all
four samples. Gross contamination by organic substances is not indicated.
Therefore, the low concentration of organic matter present in the water will
have a minimal affect on carbon capacity for VOC adsorption due to competition
for adsorption sites.

Treatment Technoloqy Options

The presence of VOCs has been identified as the primary water quality concern
for the three residences affected. Two basic VOC treatment approaches are
possible: (1) contaminant destruction, and (2) contaminant removal.

Contaminant Destruction ‘

Contaminant destruction would be desirable if effective and reliable means of
accomplishing this at a reasonable cost could be identified. Several of the
VOCs present have been shown to be degradable by bacteria. However,
maintaining a biological treatment process in a private water supply treatment
situation would not be a viable option for the following reasons:

+ The feasibility of obtaining complete contaminant destruction is by no
means certain.

+ The required nutrient addition and control of other growth factors
would likely not be compatible with producing potable water.

- Extensive testing would be required to determine the basic feasibility
of this treatment.

Destruction by chemical oxidation is potentially more promising. Chemical
feed equipment is available for private water supply applications, and a
number of chemical oxidants have a history of safe and effective use in
potable water treatment. 1In this application however, it may be impractical
to closely monitor or control- the process. - The uncertainties associated with -
possible incomplete compound destruction and the production of reaction
products of unknown toxicological characteristics make this option less
desirable.

WARZYN
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Contaminant Removal
The most straightforward options for contaminant removal are: (1) stripping,
(2) reverse osmosis, and (3) adsorption.

Stripping involves transferring volatile dissolved components of a solution
from the liquid phase (water) to the gas phase (air). Packed towers have been
used for single-home POE water treatment. Effective VOC removal can be
obtained and the system is relatively simple. The major drawback is that the
well pump, an air blower and a repressurization pump must all be operating
simultaneously. Maintaining all three systems is critical. Precipitates that
may be formed due to the air and water contact (iron and manganese oxides, for
example) would require removal by filtration. The overall VOC removal
capacity is limited by the equipment size, tower packing type and size and
blower capacity. With careful design, capacity to respond to variable
influent concentrations is possible, but these changes would not necessarily
be detected with occasional monitoring. Erratic VOC effluent concentrations

are possible.

Stripping by aeration in a pressurized tank is also feasible. In this type of
system, only the well pump and an air blower would be required. Effective VOC
removal could be accomplished. The considerations related to variable raw
water VOC concentrations are the same as those discussed above for packed
towers. When iron and manganese precipitation problems are anticipated,
pretreatment would be required for their removal, to prevent accumulation of
precipitates that may affect air diffuser performance.

Reverse osmosis (RO) can be used to effectively remove a number of substances
from water. Small RO treatment units are available commercially for point-of-
use treatment. RO units operate at pressures greater than those normally

~found in domestic systems.  Generally, the small molecular size of VOCs result

in their passing through RO membranes, and effective removal is not %btained.
Even if effective separation could be achieved, disposal of the concentrate
stream containing the VOCs removed would be a problem in this application
because wastewater is disposed on-site, in septic systems. A promising

WARZYN
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